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1. 

INDOLE DERVATIVES FOR DYENG KERATN 
MATERALS 

This is a division of Application No. 07/769,811, filed 
Oct. 21, 1991, now U.S. Pat. No. 5,131,911, which is a 
continuation of Application No. 07/406,289, filed Sep. 
12, 1989, now abandoned. 
The present invention relates to the use of indole 

derivatives for dyeing keratin materials, and in particu 
lar human hair, to tinctorial compositions using them, to 
the new compounds derived from indole which are 
used, as well as to the dyeing processes. 

Colorants of the indole family, and in particular 5,6- 
dihydroxyindole, as well as its derivatives, which are 
described in French Patent Application 2,595,245, are 
well known for their use in dyeing keratin fibres. 

5,6-Dihydroxyindole leads in particular to black or 
more or less grey shades. 
The Applicant has Just discovered that a particular 

class of indoles which are di- or trisubstituted on the 
aromatic nucleus and contain at least one substituent in 
position 4 or 7 allowed the range of hues which could 
be obtained until the present with these colorants to be 
enlarged, and more natural hues to be obtained. 
The subject of the invention is therefore the use of 

these particular indoles for dyeing keratin materials, in 
particular human keratin fibres and notably human hair, 
and skin or fur. 
The tinctorial compositions based on this particular 

class of indoles are also the subject of the invention. 
Another subject of the invention is constituted by the 

dyeing processes using them. 
Finally, the new compounds of the indole family 

which are used are the subject of the invention. 
Other subjects of the invention will appear on reading 

the description and the examples which follow. 
The compounds used according to the invention for 

dyeing keratin materials, in particular human hair, cor 
respond to the formula: 

(I) 

in which: 
R1 represents a hydrogen atom or a lower alkyl group 

or a SiR11R12R13 group; 
R2 and R3, which may be identical or different, repre 

sent a hydrogen atom or an alkyl group, a carboxyl 
group, a lower alkoxy carbonyl group or a -COO 
SiR11R12R13 group; 

R4, R5, Ró and R7, which may be identical or differ 
ent, represent a hydrogen atom or an O-Z group, Z. 
representing a hydrogen atom or a C1-C20 linear or 
branched alkyl group, an aralkyl group, a formyl group, 
a C2-C20 linear or branched acyl group, a C3-C20 linear 
or branched alkenyl group, a SiR11R12R13 group, a 
-P(O)(ORs)2 group, on an R8OSO2-group; 

or again R4 and R5, R5 and R6, or R6 and R7, together 
with the carbon atoms to which they are attached, form 
a ring optionally containing a carbonyl group, a thiocar 
bonyl group or a 
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N N 
P(O)(OR8) group or a CR9R10 group, 

with the reservation that at least two of residues R4 to 
R7 represent an OZ group or form a ring, and that at 
least one of the radicals R4 or R7 represents an OZ 
group; 

R8 and R9 representing a hydrogen atom or a lower 
alkyl group, R10 representing a lower alkoxy group or a 
(lower) mono- or dialkylamino group, R11, R12 and R13, 
which may be identical or different, representing linear 
or branched lower alkyl groups; 
and the corresponding salts of alkali metals, alkaline 

earth metals, ammonium and amines. 
In the groups defined above, a lower alkyl or lower 

alkoxy group preferably denotes a group having 1 to 6 
carbon atoms, and more particularly the methyl, ethyl 
and propyl groups for the alkyl groups, and the me 
thoxy and ethoxy groups for the alkoxy group; the ring 
is preferably a 4- to 6-member ring; the aralkyl group 
preferably denotes benzyl. 
Among the compounds which correspond to formula 

(I), the following compounds may be mentioned more 
particularly: 
4-hydroxy-5-methoxyindole 
6-hydroxy-7-methoxyindole 
7-hydroxy-6-methoxyindole 
5-ethoxy-4-hydroxyindole 
5 -ethoxy-4-hydroxy- 1-methyl indole 
7-ethoxy-6-hydroxyindole 
4-hydroxy-5-methoxy-2-methyl indole 
6-hydroxy-7-methoxy-2-methylindole 
5-ethoxy-4-hydroxy-2-methyl indole 
7-ethoxy-6-hydroxy-2-methyl indole 
5,7-dimethoxy-6-hydroxyindole 
5,6,7-trihydroxyindole 
2-ethyl-4-hydroxy-5-methoxyindole carboxylate 
2-ethyl - 6-hydroxy-7-methoxyindo le carboxylate 
2-ethyl-7-hydroxy-6-methoxyindole carboxylate 
4-hydroxy-5-methoxyindole-2-carboxylic acid 
6-hydroxy-7-methoxyindole-2-carboxylic acid 
7-hydroxy-6-methoxyindole-2-carboxylic acid 
5,6,7-trihydroxyindole-2-carboxylic acid 
2,3-dimethyl-4-methoxy-7-hydroxyindole 
2,3-dimethyl-7-methoxy-4-hydroxyindole. 
The tinctorial compositions intended to be used for 

dyeing keratin materials, and in particular human hair, 
are essentially characterized in that they contain, in a 
medium which is appropriate for dyeing these fibres, at 
least one colorant corresponding to the formula (I) 
defined above, which is present in sufficient quantities 
to dye the said keratin materials. 
The compounds of formula (I) are preferably present 

in the composition according to the invention in pro 
portions of between 0.01 and 5% by weight with re 
spect to the total weight of the composition, and prefer 
ably between 0.03 and 2.5% by weight. 
The compositions which can be used according to the 

invention can be presented in the form of more or less 
thickened liquids, creams, foams, gels, oils or powders 
to be diluted with liquids at the time of use, which are 
also called poultices. 
These compositions can also be presented in devices 

with one or more compartments or "kits' containing 
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the different components intended to be mixed an the 
time of use, or again in the form of an aerosol. 
When the composition is in a single package, the 

medium which is appropriate for dyeing is essentially 
aqueous and has a pH of between 3.5 and 11, and prefer 
ably between 5 and 10.5. It is adjusted to the required 
value with the aid of alkalinizing agents or acidifying 
agents which are known per se. 
A pH-regulating agent having two components 

which do not inhibit the tinctorial power of the indole 
colorant can be used. The triethanolamine/tartaric acid 
and dipotassium hydrogen phosphate/potassium dihy 
drogen phosphate pairs are preferably used as two-com 
ponent systems. 
These compositions can contain surfactants, present 

in proportions of between 0.1 and 55% by weight, and 
preferably between 1 and 40% by weight, with respect 
to the total weight of the composition. 
These aqueous compositions can also contain organic 

solvents which, when the composition is intended to be 
used for dyeing human keratin fibres or skin, must be 
cosmetically acceptable and can be chosen more partic 
ularly from the lower C1-4-alkanols, such as for exam 
ple ethyl alcohol, propyl or isopropyl alcohol, tert 
butyl alcohol, ethylene glycol, propylene glycol, the 
monomethyl, monoethyl or monobutyl ethers of ethyl 
ene glycol, ethylene glycol monoethyl ether acetate, the 
monomethyl ethers of propylene glycol and of dipro 
pylene glycol and methyl lactate. 
The particularly preferred solvents being ethyl alco 

hol and ethylene glycol monobutyl ether. 
These solvents are preferably used in proportions of 

from 1 to 60% by weight, and more particularly from 3 
to 30% by weight, with respect to the total weight of 
the composition. 
One form of embodiment of the invention can consist 

in using an anhydrous medium, that is to say containing 
no more than 1% of water. 
Such a composition is intended to be mixed immedi 

ately before use with an aqueous cosmetic medium as 
defined above. 
These compositions can also be applied directly onto 

wetted hair. 
The anhydrous medium consists of, according to this 

variant of the invention, an anhydrous solvent chosen 
more particularly from the saturated C1-C4-monoal 
cohols such as ethyl alcohol, isopropyl alcohol, tert 
butyl alcohol, the monomethyl, monoethyl or monobu 
tyl ethers of ethylene glycol or ethylene glycol mono 
ethyl ether acetate. 
The compositions according to the invention can 

contain any other additive which is normally used for 
dyeing keratin materials and in particular in the case of 
dyeing human keratin fibres and skin. In the latter case, 
the additive must be cosmetically acceptable. 
They can contain in particular anionic, nonionic, 

cationic or amophoteric polymers or their mixtures in 
proportions of 0.1 to 5% by weight with respect to the 
total weight of the composition. 
These compositions can also be thickened with agents 

chosen from sodium alginate, gum arabic, guar or carob 
gum, biopolymers such as xanthan gum, pectins, cellu 
lose derivatives such as methylcellulose, hydroxyme 
thylcellulose, hydroxypropylcellulose or carboxy 
methylcellulose and the various polymers having thick 
ening functions such as the acrylic acid derivatives. 
Inorganic agents such as bentonire can also be used. 
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4. 
These thickeners are present preferably in propor 

tions of between 0.1 and 5% by weight, and in particu 
lar between 0.5 and 3% by weight, with respect to the 
total weight of the composition. 
The other additives which can be used in these com 

positions are chosen in particular from the additives 
which are normally used in cosmetic compositions such 
as penetration agents, Swelling agents, Sequestering 
agents, antioxidants, buffers, electrolytes, fragrances 
and the like. 
These compositions can also contain other colorants 

which are normally used for dyeing hair or skin, and 
more particularly 5,6-dihydroxyindole or its deriva 
tives, described in French Patent Application No. 
2,595,245. The tinctorial composition can also contain 
other colorants, and more particularly precursors of 
oxidation colorants such as para-phenylenediamines, 
para-aminophenols, ortho-phenylenediamines, ortho 
aminophenols or ortho-diphenols, as well as couplers 
such as meta-phenylenediamines, meta-aminophenols, 
meta-diphenols or pyrazolones, or again autooxidizable 
rapid oxidation colorants. 
These compositions can also contain direct colorants 

of the family of nitrogen-containing derivatives of the 
benzene series, anthraquinones, and the like. 
The process of dyeing keratin materials and in partic 

ular human hair can be implemented in the form of 
different variants, and more particularly according to 
the processes described in French Patent Applications 
FR-A-2,595,245, FR-A-2,593,061, FR-A-2,593,062 and 
FR-A-2,594,331. 
The process for colouring the skin consists in apply 

ing on the latter a composition containing a compound 
of the formula (I), the coloration developing in the 
oxygen of the air; in certain cases UV radiation allows 
the appearance of this coloration to be activated. 
According to a first variant, an acid or neutral com 

position containing at least one colorant of the formula 
(I) can be firstly applied on the keratin material and in 
particular on hair and furs, and at the end of 5 to 60 
minutes of contact is drained and a composition capable 
of causing oxidation and the development of the color 
ant is applied. With this objective either an aqueous 
solution containing an alkalinizing reagent can be used 
and the coloration will develop simply by means of the 
oxygen in the air, or an aqueous solution of an oxidizing 
reagent such as, for example, a peroxide like hydrogen 
peroxide, an iodate, a periodate or a persulphate can be 
used. 
Another form of implementation consists in adding to 

the solution which is added secondly, an oxidation cata 
lyst, such as for example, a cobalt, manganese, copper 
or aluminium salt. 
Another variant consists again in applying the con 

position containing the compounds of formula (I) in an 
alkaline medium, these compositions containing, for 
example, ammonia solution or an amine such as mono 
ethanolamine as alkalinizing agent. 

After a contact time of 5 to 60 minutes, the keratin 
materials are rinsed, optionally washed, and dried after 
rinsing again. 
Dyes called “progressive', which consist in Superim 

posing several applications of the composition until a 
dye is obtained which has a darker hue than the initial 
hue which the composition allows, can also be carried 
out by virtue of these compositions. 
The formation of the colorant can be accelerated by 

adding a solution of an oxidizing agent or of an oxida 
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tion catalyst either to the keratin material, or into the 
composition immediately before use. The oxidizing 
agent can be constituted by hydrogen peroxide, or by a 
persalt such as sodium perborate, sodium percarbonate, 
ammonium persulphate or sodium bromate. 5 
When an oxidation catalyst is used, different metal 

salts such as manganese, cobalt, iron, copper or silver 
salts can be used. 
Manganese sulphate, manganese lactate, cobalt chlo 

ride, ferric chloride, copper chloride and ammoniacal 
silver nitrate may be mentioned as examples. 
A third variant of the invention consists in putting the 

keratin material, and in particular the hair, in contact 
with a metal salt before or after application of the com 
position containing the colorant of formula (I); the kera 
tin material is rinsed between the two stages. 
This dyeing process can be followed by putting the 

keratin material in contact with a hydrogen peroxide 
solution after rinsing, in order optionally to lighten the 
tint obtained by virtue of the colorant of formula (I). 
The metal salts are of the same type as those men 

tioned above, and more particularly copper or iron, 
cobalt, manganese or aluminium salts are used, and in a 
general manner any salt which favours the formation of 
eumelanines from the colorants of formula (I). 
Another variant of the invention consists in applying 

on the keratin materials a composition (A) containing, 
in a medium which is appropriate for dyeing, at least 
one colorant of formula () in association with iodide 
ions, application of composition (A) being preceded or 
followed by application of a composition (B) which 
contains, in a medium which is appropriate for dyeing, 
hydrogen peroxide. 
The process in accordance with the invention can 

also be implemented by applying on the keratin materi 
als at least one composition (A) containing, in a medium 
which is appropriate for dyeing, at least one colorant of 
formula (I) in association with hydrogen peroxide hav 
ing a pH of between 2 and 7, and preferably between 3.5 
and 7, application of composition (A) being preceded or 40 
followed by application of a composition (B) which 
contains, in a medium which is appropriate for dyeing, 
iodide ions. 

In these two latter variants of the process according 
to the invention, the iodide ion is chosen preferably 45 
from the alkali metal, alkaline-earth or ammonium io 
dides, and more particularly potassium iodide. 
The process according to the invention can also be 

implemented using a nitrite as oxidizing agent. 
The nitrites which can more particularly be used 

according to the invention are: 
- alkali metal, alkaline-earth or ammonium nitrites or 

nitrites of any other cation which is cosmetically ac 
ceptable when it is used for dyeing living human hair; 

- organic nitrite derivatives, such as, for example, 
amyl nitrite; 

- or again nitrite vectors, that is to say compounds 
which generate a nitrite by conversion. 
The particularly preferred nitrites are sodium, potas 

sium or ammonium nitrites. 
This process is implemented by applying on the kera 

tin materials the composition based on the colorant of 
formula (I) defined above (A), followed by application 
of an aqueous acid composition (B), composition (A) or 
(B) containing at least one nitrite. 
Another embodiment of the invention consists in 

applying successively on the keratin materials a compo 
sition containing, in a medium which is appropriate for 
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6 
dyeing, at a pH of between 2 and 10, an anion of a metal 
having a good affinity for keratin and having an ox 
idoreduction potential greater than that of the com 
pounds of formula (). This anion is chosen preferably 
from the permanganates or the bichromates, and more 
particularly potassium permanganate and sodium bi 
chromate. Secondly, a composition containing, in a 
medium which is appropriate for dyeing, at a pH of 
between 7 and 10, a colorant of formula (I) defined 
above is applied. 

Finally, in another embodiment of the invention, at 
least one composition (A) containing, in a medium 
which is appropriate for dyeing, at least one oxidant 
chosen from periodic acid, sodium hypochlorite, potas 
sium ferricyanide, silver oxide, Fenton's reagent, lead 
(IV) oxide and caesium (IV) sulphate is applied on the 
keratin materials. 
Among the compounds used in accordance with the 

invention for dyeing keratin materials, and in particular 
human hair or skin, certain are known and others are 
eW. 

The new compounds used according to the invention 
constitute another subject thereof, and they are more 
particularly chosen from the compounds of formula (I) 
in which R1, R2, R3, R4, R5, Ré, and R7 have the mean 
ings indicated in the table below. 

R R2 R3 R4 Rs R6 R 
H H H OH OCHs H H 
H CH3 H OH OCH3 H H 
H CH3 H OH OC2H5 H H 
H H H H OCH3 OH OCH3 
H CH3 CH3 OCH3 H H OH 
H CH3 CH3 OH H H OCH3 
CH3 H H OH OC2H5 H H 

The compounds corresponding to general formula (I) 
an be prepared according to different processes. 
A first process consists in carrying out a cyclizing 

reduction of a dinitrostyrene corresponding to formula 
(III) according to the following reaction outline: 

REACTION OUTLINEA 
R4 

Rs N NO2 

R2 iron/acetic acid/ G 
R6 NO2 ammonium acetate 

R7 

(III) 

R4 

Rs 

Re N R2 

R7 R 

(Ia) 

The dinitrostyrene of formula (III) can be prepared 
by two routes: 

a) first route: 
REACTION OUTLINE B 
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-continued 
R4 

R5 CHO 

+ R2CH2NO2 - G 
R6 NO2 

R7 

b) second route; 
first stage: 

REACTION OUTLINE C 

R4 

R5 CHO 

-- R2CH2NO2 - G 
R6 NO2 

R 

(IV) 

R4 

R5 OH 
NO2 
R2 

R6 NO2 

R7 

(V) 

second stage: 
REACTION OUTLINED 

R4 

Rs OH 
NO2 
R2 -Ge. 

R6 NO2 

R7 

(V) 

R4 

Rs N NO2 

R2 
R6 NO2 

R 

(III) 

The aldehyde of formula (IV) can be prepared ac 
cording to known methods. 
This first method is particularly suitable for the prep 

aration of compounds of general formula (I) in which 
R1 and R3 represent a hydrogen atom, R2 represents a 
hydrogen atom or an alkyl group and R4, R5, R6 and R7, 
which may be identical or different, represent a hydro 

8 
gen atom or an O-Z group in which Z represents a 
hydrogen atom or an alkyl or aralkyl group. 

5 SECOND METHOD OF PREPARATION 

a) first route: 
REACTION OUTLINE E 

10 
R4 

R5 st-COOalkyl 

15 Ré NO2 heating 

R7 

(VI) 

2O R4 

R5 

R6 N COOalkyl 
25 

R7 H 

(1b) 

30 The compound of formula (VI) can be obtained ac 
cording to the following outline: 

REACTION OUTLINEF 

35 

R4 
R5 CHO 

-H-G 
O 

40 R NO2 
R-P-CH2-COOalkyl 

R7 
R 

(IV) 

45 
R4 

R5 N COOalkyl 

50 R6 NO2 

R7 

(VI) 

55 b) second route: 
Reaction outline G below is used: 

REACTION OUTLINE G 

60 R4 

R5 s-COOalkyl 

N3 Toluene G 
R6 heating 

65 R7 

(VII) 
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-continued 
R4 

R5 

R6 N COOalkyl 

R h 
(1b) 

Compound (VII) can be obtained according to the 
following reaction outline: 

REACTION OUTLINEH 

R4 

R5 CHO 
base 

N3-CH2-COOalkyl Ge 
Res (IX) 

R7 

(VIII) 

R4 

R5 n COOalkyl 

N3 
R6 

R 

(VII) 

The aldehyde of formula (VIII) and the alkyl azid 
oacetate of formula (IX) can be prepared according to 
known methods. 

c) third route: 
REACTION OUTLINE I 

R4 

R5 COOalkyl 

G> O iron/acetic 
R6 NO2 acid/silica 

R7 

(X) 

R4 

R5 

R6 N COOalkyl 
- 

R H 

(1b) 

The compound of formula (X) can be prepared ac 
cording to the following reaction outline: 

10 

REACTION OUTLINEJ 

5 R4 
R5 CH3 

dialkyl G 
R6 NO2 oxalate/base 

1O R7 

(XI) 

R4 
15 Rs COOalkyl 

O 

R6 NO2 

20 R 

(X) 

The ortho-nitrotoluene of formula (XI) can be pre 
25 pared according to known methods. 

The compound of formula (1b) can be converted by 
hydrolysis to the corresponding carboxylic derivative 
(lc) according to reaction outline K. 

30 

REACTION OUTLINEK 

R4 

35 R5 

base/water G 
Ris N COOalkyl 

R7 h 
40 

(1b) 

R4 

Rs 
45 

R N COOH 

R7 h 
50 (1c) 

The carboxylic acid (lc) can be converted to the 
trialkylsilyl carboxylate (ld) according to reaction out 

55 line L. 

REACTION OUTLINEL 

60 R4 
R5 

-Ge. 
R5 N COOH 

65 R7 h 

(1c) 
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-continued 
REACTION OUTLINEL 

i. 1 
Re N COO-Si-R12 

R7 h R13 
(id) 

These different routes are well suited for the prepara 
tion of the compound of general formula (I) in which 
R1 and R3 represent a hydrogen atom and R2 represents 
a carboxyl group, a lower alkoxycarbonyl group or a 
COOSiR11R12R13 group. 

THIRD METHOD OF PREPARATION 
In the case of compounds of formula (le), that is to 

say when groups R2 and R3 in formula (I) simulta 
neously represent an alkyl group, the preferred process 
consists in carrying out the condensation of the 2 
bromoalkanone of formula R2CHBrCOR3, in which R2 
and R3 represent alkyl groups, with the aniline of gen 
eral formula (XII) in which R4, R5, R6 and R7, which 
may be identical or different, have the meanings indi 
cated above, according to reaction outline M. 

REACTION OUTLINEM 
R4 

R5 
R2CHBrCOR3 

R6 NH2 

R7 

(XII) 

R4 
R5 R3 

R6 N R2 

R7 H 

(1e) 

The aniline of formula (XII) is prepared by reduction 
of the corresponding nitrogen-containing compounds. 

FOURTH METHOD OF PREPARATION 

Compounds (lf), corresponding to formula (I) in 
which R1 is an alkyl group, can be prepared by alkyla 
tion of compounds (la) to (le). 

FIFTH METHOD OF PREPARATION 

Compounds of formula (la) to (lf), obtained according 
to the processes described above and in which at least 
one of groups R4 to R7 represent an O-Z group, Z repre 
senting an aralkyl group, can be subjected to a hydro 
genolysis reaction to lead to compounds of general 
formula (I) in which at least one of the substituents R4 
to R7 represents an OH group. 
The following examples are intended to illustrate the 

preparation of certain of the compounds according to 
the invention. 
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12 
PREPARATION EXAMPLE 1. 

Preparation of 5-ethoxy,4-hydroxyindole 
a/Preparation of 

2-benzyloxy-3-ethoxy-6-nitrobenzaldehyde 
3-Ethoxysalicylaldehyde (498 g, 3 moles) and sodium 

hydroxide (140 g, 3.5 moles) in 1.5 litres of water are 
introduced into a 4 litre reactor provided with mechani 
cal stirring, a condenser and a nitrogen inlet. The mix 
ture is taken to 60° C. and benzene-sulphonyl chloride is 
added dropwise over three-quarters of an hour. The 
mixture is heated to 75 C. for a quarter of an hour. It is 
cooled. An oil forms which crystallizes with time. It is 
filtered, washed with water and dried. The 2-hydroxy 
3-ethoxybenzaldehyde benzenesulphonate (901 g, yield 
=98%) is used for the following stage. It can be recrys 
tallized from 90:10 acetic acid/water. A white powder 
is obtained, m.p. = 68-69° C. 
The above derivative (800g) is introduced into 1 litre 

of fuming nitric acid (d = 1.52) cooled to -20° C. by 
means of a dry ice/ethanol bath, over 30 minutes with 
vigorous stirring. The mixture is left at 0° C. for 10 
minutes and then poured into 3 litres of iced water. A 
yellow oil separates. 

This oil is dissolved in 1.5 litres of methanol to which 
is added, at 50°-60° C., a solution of caustic soda (100 g) 
in 130 cm3 of water and 300 cm3 of methanol. The 
orangish-yellow phenate obtained is filtered off and 
washed with 2 times 100 cm3 of methanol. 
This filtercake is taken up in 1.3 litres of water, heated 

to 80° C. and acidified with 250 cm3 of 6N hydrochloric 
acid. The precipitate is filtered off, washed with water 
and dried. After drying a pale yellow precipitate of 
3-ethoxy-2-hydroxy-6-nitrobenzaldehyde (162 g, yield 
=32% with respect to the starting 3ethoxysalicylalde 
hyde, m.p. =77-78° C) is obtained. 
A mixture of 3-ethoxy-2-hydroxy-6-nitrobenzalde 

hyde (58g, 0.275 mole), benzyl chloride (34.8 cm30.302 
mole) and potassium carbonate (41.7 g, 0.302 mole) in 
300 cm3 of dimethylformamide is heated for 3 hours 
under reflux with stirring. The reaction mixture is 
poured into 1 litre of iced water and the precipitate is 
filtered off. It is washed with water and dried. A light 
beige powder of 2-benzyloxy-3-ethoxy-2-nitrobenzalde 
hyde (72 g, yield = 86%, m.p. = 110-111° C) is ob 
tained. 

b/Preparation of 2-benzyl 
oxy-3-ethoxy-6, 6-dinitrostyrene 

Potassium hydroxide (34 g) in 60 cm3 of water and 
500 cm3 of ethanol is added over 30 minutes to a mixture 
of the above derivative (70 g, 0.232 mole) and nitro 
methane (20.3 g, 0.33 mole) in absolute ethanol (800 
cm3) under nitrogen and at -15° C. The mixture is left 
at -10° C. for 2 hours with vigorous stirring. Concen 
trated hydrochloric acid is added to this heterogeneous 
mixture at a temperature lower than 0° C. After addi 
tion of water the precipitate is filtered off, washed with 
water and dried. A light beige precipitate (81 g, yield 
=96%) is obtained. 
This precipitate is heated to 100° C. with 400 cm3 of 

acetic anhydride and 120 g of anhydrous sodium acetate 
for 10 minutes. The mixture is cooled and poured into 
iced water. 2-Benzyloxy-3-ethoxy-6,13-dinitrostyrene 
(62 g, yield = 83%, m.p. = 110° C.) is obtained. 
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c/Preparation of 4-benzyloxy-5-ethoxyindole 
The above derivative (60 g, 0.174 mole) is added in 

portions over 20 minutes to a mixture of activated iron 
powder (240 g), anhydrous ammonium acetate (134 g) 
absolute ethanol (800 cm3) and glacial acetic acid (500 
cm) under nitrogen, with stirring and at 65° C., keeping 
the temperature below 85 C. The mixture is left at this 
temperature for 5 minutes, cooled to around 50 C. and 
the ferric sludge is filtered off hot. The filtercake is 
rinsed with 200 cm3 of hot ethanol. The filtrate is 
poured into water and the precipitate formed is filtered 
off, washed with water and dried. It is taken up in di 
chloromethane, treated with animal charcoal and fil 
tered on a bed of silica 60. After evaporation of the 
solvent and drying, 4-benzyloxy-5-ethoxyindole (22 g, 
yield = 47%, m.p. = 122-123 C.) is obtained. 

Analysis: C17H17NO2 
Calculated: C 76.38; H 6.41; N 5.24 
Found : C 76.25; H 6.44; N 5.30 

d/ Preparation of 5-ethoxy-4-hydroxyindole 
The above derivative (22.6 g) is added over 15 min 

utes to a mixture of absolute ethanol (180 cm3), cyclo 
hexene (25 cm3) and 10% palladium-on-charcoal (3.76 
g) heated to 60° C. The mixture is left under reflux for 
1 hour 30 minutes. It is filtered hot, evaporated to dry 
ness and taken up in diisopropyl ether. The solution is 
dried, concentrated to a third and left to precipitate. 
5-Ethoxy-4-hydroxyindole (14.4 g, yield = 96%, m.p. 
= 120-1 C.) is recovered. 
Analysis: C10H11NO2 
Calculated: C 67.78; H 6.26; N 7.90 
Found : C 67.72; H 6.28; N 7.98 
PREPARATION EXAMPLE 2 Preparation of 

5-ethoxy-4-Thydroxy-2-methylindole a/preparation of 
2-benzyloxy-3-ethoxy-6(3-dinitromethylstyrene 

Nitroethane (28.7 cm, 0.4 mole) is added dropwise to 
a mixture of 2-benzyloxy-3-ethoxy-6-nitrobenzaldehyde 
(60 g, 0.2 mole) obtained in Example la, in glacial acetic 
acid (300 cm) and dry ammonium acetate (30.8 g., 0.4 
mole) at 60° C. over 30 minutes. After refluxing for 5 
hours, the reaction mixture is poured into 800 cm3 of 
iced water. The brown precipitate obtained is filtered 
off and recrystallized from ethanol. 2-Benzyloxy-3- 
ethoxy-6,13-dinitromethylstyrene is obtained in the form 
of a yellow powder (24 g, yield =35%, m.p. =89-90 
C.). 
b/Preparation of 4-benzyloxy-5-ethoxy-2-methylindole 
A suspension of ammonium acetate (47g) in 400 cm 

of absolute ethanol and 200 cm3 of acetic acid is taken to 
60° C. Activated iron (66 g) is added to this solution; the 
mixture is taken to 80-85 C. and the above derivative 
(22 g, 0.061 mole) is added over 30 minutes with vigor 
ous stirring. After stirring for 30 minutes at 80 C., the 
ferric sludge is filtered off and washed with 200 cm3 of 
absolute ethanol. The filtrate is diluted with ice. The 
precipitate formed is filtered off, washed with water 
and dried. After passage through a silica 60 column 
(eluant:65:35 CH2Cl2/toluene) 4-benzyloxy-5-ethoxy 
2-methylindole (5.1 g, yield = 30%, m.p. = 67-8 C.) is 
recovered. 
Analysis : C18H19NO2 
Calculated: C 76.84; H 6.81; N 4.98 
Found : C 77.01; H 6.78; N 4.86 
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c/preparation of 5-ethoxy-4-hydroxy-2-methylindole 
The above derivative (5 g, 0.0177 mole) is added by 

fractions over 15 minutes to a mixture of absolute etha 
nol (50 cm3) cyclohexene (8 cm3) and 10% palladium 
on-charcoal (1g) heated to 60° C. The mixture is heated 
under reflux for 3 hours, cooled and filtered. The solu 
tion is evaporated to dryness and taken up in diisopro 
pyl ether. The ethereal phase is concentrated and 
cooled. A solid is obtained which is filtered off and 
dried to give 5-ethoxy-4-hydroxy-2-methylindole (3.2g, 
yield =94%, m.p. =77-8° C). 

Analysis : C11H13NO2 
Calculated: C 69.09; H 6.85; N 7.32 
Found : C 68.84; H 6.83; N 7.19 

PREPARATION EXAMPLE 3 

Preparation of 4-hydroy-5-methoxyindole 
a/Preparation of 

2-benzyloxy-3-methoxy-6(3-dinitrostyrene 
This compound is obtained according to the operat 

ing method described in Example Ib, in which the 2 
benzyloxy-3-ethoxy-6-nitrobenzaldehyde is replaced 
with 2-benzyloxy-3-methoxy-6-nitrobenzaldehyde. A 
pale yellow powder (yield = 83%, m.p. = 118-119 C) 
is obtained. 

b/Preparation of 4-benzyloxy-5-methoxyindole 
This compound is obtained according to the operat 

ing method described in Example lo, in which the 2 
benzyloxy-3-ethoxy-6,6-dinitrostyrene is replaced with 
2-benzyloxy-3-methoxy-6,13-dinitrostyrene. A white 
powder (yield = 86%, m.p. =83-84 C.) is obtained. 

Analysis : C6H15NO2 
Calculated: C 75.87; H 5.97; N 5.53 
Found : C 75.88; H 6.03; N 5.48 

c/Preparation of 4-hydroxy-5-methoxyindole 
This compound is obtained according to the operat 

ing method described in Example la, in which the 4 
benzyloxy-5-ethoeyindole is replaced with 4-benzyl 
oxy-5-methoxyindole. A white powder (yield =90%, 
m.p. = 146 C, decomposition) is obtained. 

Analysis : CoHgNO2 
Calculated: C 66.25; H 5.56; N 8.58 
Found : C 66.34; H 5.59; N 8.57 

PREPARATION EXAMPLE 4 

Preparation of 4-hydroxy-5-methoxy-2-methylindole 
a/Preparation of 

2-benzyloxy-3-methoxy-6,13-dinitromethylstyrene 
This compound is obtained according to the operat 

ing method described in Example 2a, in which the 2 
benzyloxy-3-ethoxy-6-nitrobenzaldehyde is replaced 
with 2-benzyloxy-3-methoxy-6-nitrobenzaldehyde. A 
light yellow powder (yield =53%, m.p. = 149-150 
C.) is obtained. 

b/Preparation of 
4-benzyloxy-5-methoxy-2-methylindole 

This compound is obtained according to the operat 
ing method described in Example 2b, in which the 2 
benzyloxy-3-ethoxy-6,13-dinitromethylstyrene is re 
placed with 2-benzyloxy-3-methoxy-6,3-dinitrometh 
ylstyrene. A pale yellow powder (yield = 40%, m.p. 
=74-75 C.) is obtained. 
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Analysis : C17H17NO2 
Calculated: C 76.38; H 6.41; N 5.24 
Found : C 76.36; H 6.44; N 5.20 

16 
c/Preparation of 3,5-dimethoxy-4-hydroxy-2 

-nitrobenzaldehyde 
A suspension of 43 g (0.116 mole) of 4-acetoxy-1- 

c/Preparation of 4-hydroxy-5-methoxy-2-methylindole 5 diacetoxymethyl-3,5-dimethoxy-2-nitrobenzene in 500 
This compound is obtained according to the operat 

ing method described in Example 2c, in which the 4 
benzyloxy-5-ethoxy-2-methylindole is replaced by 4 
benzyloxy-5-methoxy-2-methylindole. Following the 
operating method of Example 2 a pale yellow powder is 
obtained (yield = 89%, m.p. = 118-119 C). 

Analysis : C10H11NO2 
Calculated: C 67.78; H 6.26; N 7.90 
Found : C 67.71; H 6.32; N 7.90 

PREPARATION EXAMPLE 5 

Preparation of 6-hydroxy-7-methoxyindole 
a/Preparation of 6-benzyloxy-7-methoxyindole 

This compound is obtained according to the operat 
ing method described in Example lc, in which the 2 
benzyloxy-3-ethoxy-6,6-dinitrostyrene is replaced with 
4-benzyloxy-3-methoxy-2A-dinitrostyrene. White crys 
tals (yield = 75%, m.p. = 66-67 C.) are obtained. 

Analysis : C16H15NO2 
Calculated: C 75.87; H 5.97; N 5.53 
Found : C 75.74; H 6.00; N 5.34 

b/Preparation of 6-hydroxy-7-methoxyindole 
This compound is obtained according to the operat 

ing method described in Example ld, in which the 4 
benzyloxy-5-ethoxyindole is replaced by 6-benzyloxy-7- 
methoxyindole. A white powder is obtained (yield: 
86%, m.p. =83-84 C.). 

Analysis : CoH9NO2 
Calculated: C 66.25; H 5.56; N 8.58 
Found : C 66.28; H 5.67; N 8.57 

PREPARATION EXAMPLE 6 

Preparation of 5,7-dimethoxy-6-hydroxyindole 
a/Preparation of 

4-acetoxy-l-diacetoxymethyl-3,5-dimethoxybenzene 
A suspension of 25 g (0.137 mole) of 3,5-dimethoxy-4- 

hydroxybenzaldehyde in 60 cm3 of acetic anhydride is 
cooled to about 5 C. 0.2 cm3 of perchloric acid is added 
dropwise. The reaction mixture gains in mass and then 
becomes fluid. It is stirred for one hour and then poured 
into iced water. After stirring for 30 minutes, it is fil 
tered, washed with water and then 96% alcohol and 
dried under vacuum. 40.1 g of the desired product are 
obtained in the form of white crystals (yield =93%). 

b/ Preparation of 
4-acetoxy-l-diacetoxymethyl-3,5-dimethoxy-2-nitroben 

Zee 

32 cm3 of 100% nitric acid are cooled to -30° C. 100 
cm3 of acetic anhydride then 40 g (0.123 mole) of 4 
acetoxy-1-diacetoxymethyl-3,5-dimethoxybenzene are 
added with stirring. The temperature is left to increase 
to about--15 C. After stirring at this temperature for 
30 minutes, the reaction mixture is poured into iced 
water. After filtration, washing with water and drying 
under vacuum, 43.8 g of the desired product are ob 
tained in the form of a slightly yellow powder (yield 
=96%). 
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cm3 of 2N hydrochloric acid is heated under reflux for 
2 hours. The reaction mixture is left to return to ambient 
temperature, then the precipitate formed is filtered off. 
After washing with water and drying under vacuum, 
25.8g of the desired product is obtained in the form of 
a slightly yellow solid (yield =98%). 

d/Preparation of 
3,5-dimethoxy-4-hydroxy-2,3-dinitrostyrene 

A suspension of 20 g (0.088 mole) of 3,5-dimethoxy-4- 
hydroxy-2-nitrobenzaldehyde and 21 g (0.27 mole) of 
dry ammonium acetate in 400 cm3 of acetic anhydride 
and 15.8 g (0.26 mole) of nitromethane is heated under 
reflux for 2 hours. The reaction mixture is cooled, then 
the precipitate is filtered off. After washing with water, 
recrystallization from an ethanol-water mixture and 
drying under vacuum, 13.9 g of the desired product is 
obtained in the form of orangeish-yellow crystals (yield 
=58%). 

e/Preparation of 5,7-dimethoxy-6-hydroxyindole 
A mixture of 10 g (0.037 mole) of 3,5-dimethoxy-4- 

hydroxy-2,3-dinitrostyrene and 10 g of palladium hy 
droxide on charcoal in 400 cm3 of ethanol and 7 cm3 of 
formic acid is heated under reflux for 3 hours. After 
cooling, the reaction mixture is filtered through Celite. 
The filtrate is evaporated to dryness. The residue is 
redissolved in dichloromethane and the solution is fil 
tered on silica gel. After distillation of the solvent under 
reduced pressure and recrystallization from diisopropyl 
ether, 1 g of the desired product is obtained in the form 
of a whitish solid (yield =14%). 

Analysis : C10H11NO3 
Calculated (0.5 H2O): C 59.40; H 5.94; N 6.93 
Found : C 59.32; H 5.78; N 7.20 

PREPARATION EXAMPLE 7 

Preparation of 
2,3-dimethyl-4-hydroxy-7-methoxyindole 

a/Preparation of 3-benzyloxy-6-methoxyaniline 
1.38 kg of zinc powder and 15 g of ammonium chlo 

ride in 3.25 litres of ethanol to which have been added 
600 ml of water are heated to 80° C. 2.5 mole (648 g) of 
3-benzyloxy-6-methoxynitrobenzene is added little by 
little. Stirring is continued for 15 minutes after the end 
of the addition. The zinc is removed by filtering the 
reaction medium hot. The product crystallizes from the 
filtrate by cooling. After centrifuging and then washing 
with petrol ether, the product is dried. It melts at 81 C. 

Analysis of the product obtained gives the following 
results. 
Analysis : C14H15NO2 
Calculated: C 73.36; H 6.55; N 6.11; 0 13.97 
Found : C 73.38; H 6.51; N 6.02; O 14.02 

b/Preparation of 
4-benzyloxy-2,3-dimethyl-7-methoxyindole 

mole (229 g) of 3-benzyloxy-6-methoxyaniline is 
added to 700 ml of dimethylformamide and 0.5 mole (76 
g) of 2-bromobutanone. The reaction medium is heated 
to 40 C. for 2 hours 30 minutes and then to 120° C. for 
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three quarters of an hour. By adding ice and then cool 
ing, an oil is obtained which is decanted and then dis 
solved in ethyl acetate. After washing with a 2N solu 
tion of hydrochloric acid, then with water and evapora 
tion of the ethyl acetate, the desired product is obtained 
in the form of a dry extract which is recrystallized from 
cyclohexane under reflux. The desired product melts at 
100 C. 
Analysis of the product obtained gives the following 

results. 
Analysis : C18H19NO2 
Calculated: C 76.87; H 6.76; N 498; 0 1 1.39 
Found : C 76.94; H 6.72; N 5.04; 0 10.41 

c/Preparation of 
2,3-dimethyl-4-hydroxy-7-methoxyindole 

0.14 mole (39.5 g) of 4-benzyloxy-2,3-dimethyl-7- 
methoxyindole and 4 g of 10% palladium-on-charcoal 
in 120 ml of 96 ethanol to which has been added 80 ml 
of cyclohexene is heated under reflux. After 1 hour 30 
minutes the catalyst is removed by hot filtration. The 
desired product is obtained by concentrating the filtrate 
to dryness. It is purified by dissolving it hot in isopropyl 
ether, filtering in the presence of charcoal and evaporat 
ing the filtrate to dryness. It melts at 164° C. 

Analysis of the product obtained gives the following 
results. 

Analysis is : CH13NO2 
Calculated :C 69.11; H 6.81; N 7.33; 0 16.75 
Found :C 69.12; H 6.86; N 7.31; 0 16.93 

PREPARATION EXAMPLE 8 

Preparation of 
2,3-dimethyl-7-hydroxy-4-methoxyindole 

a/Preparation of 6-benzyloxy-3-methoxyaniline 
6-Benzyloxy-3-methoxyaniline is obtained from 6 

benzyloxy-3-methoxynitrobenzene according to the 
operating method described for the preparation of 3 
benzyloxy-6-methoxyaniline (Example 7a). The prod 
uct is recrystallized from 96 ethanol. It melts at 48 C. 

Analysis of the product obtained gives the following 
results. 

Analysis : C14H15NO2 
Calculated: C 73.33; H 6.55; N 6.11; 0 13.97 
Found : C 73.29; H 6.49; N 6.15; 0 13.98 

b/Preparation of 
7-benzyloxy-2,3-dimethyl-4-methoxyindole 

7-Benzyloxy-2,3-dimethyl-4-methoxyindole is pre 
pared from 6-benzyloxy-3-methoxyaniline according to 
the operating method described for the preparation of 
4-benzyloxy-2,3-dimethyl-7-methoxyindole (Example 
7b). The product obtained melts at 76 C. 

Analysis of the product obtained gives the following 
results. 

Analysis : C18H19NO2 
Calculated: C 76.87; H 6.76; N 4.98; 0 11.39 
Found : C 76.90; H 6.77; N 497; 0 11.54 

c/Preparation of 
2,3-dimethyl-7-hydroxy-4-methoxyindole 

2,3-Dimethyl-7-hydroxy-4-methoxyindole is pre 
pared from 7-benzyloxy-2,3-dimethyl-4-methoxyindole 
according to the operating method described for the 
preparation of 2,3-dimethyl-4-hydroxy-7-methoxyin 
dole (Example 7c). It melts at 159 C. 
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Analysis of the product obtained gives the following 

results. 
Analysis : C11H13NO2 
Calculated: C 69.11; H 6.81; N 7.33; 0 16.75 
Found : C 69.14; H 6.82; N 7.37; 0 16.81 

PREPARATION EXAMPLE 9 

Preparation of 5-ethoxy.-4-hydroxy-1-methylindole 
a/Preparation of 4-benzyloxy-5-ethoxy-1-methylindole 
The 4-benzyloxy-5-ethoxyindole (1.8 g., 0.0067 mole) 

obtained in Example (lc), 50% caustic soda (8 ml ), 
toluene ( 5.4 ml ) and tetrabutylammonium hydrogen 
sulphate (180 mg) are successively introduced. The 
mixture is heated to 60° C. and dimethyl sulphate (1 g) 
is introduced. The mixture is left at 60° C. for 30 min 
utes, diluted with water and the two phases are sepa 
rated. The organic phase is washed with water, dried 
and the solvent evaporated. A colourless oil of 4-ben 
zyloxy-5-ethoxy-4-methylindole (1.6 g; yield = 95%) is 
obtained. 

Analysis of the product obtained gives the following 
results. 
Analysis is : C18H19NO2 
Calculated: C 76.84; H 6.81; N 4.98 
Found : C 76.82; H 6.79; N 4.88 

b/Preparation of 5-ethoxy-4-hydroxy-1-methylindole 
A mixture of the above derivative (1.5 g, 0.0053 

mole), cyclohexene (3 ml), absolute ethanol (25 ml) and 
palladium-on-charcoal (0.3 g) is heated under reflux for 
2 hours. The mixture is filtered hot and the solvent 
evaporated. A light yellow powder of 5-ethoxy-4- 
hydroxy-1-methylindole (0.9 g, yield = 88 %; m.p. 
=69-70° C) is obtained. 
Analysis of the product obtained gives the following 

results. 
Analysis : C11H13NO2 
Calculated: C 69.09; H 6.85; N 7.32 
Found: C 69.06; H 6.88; N 7.40 
The following examples are intended to illustrate the 

use of compounds of formula (I) in dyeing keratin 
fibres. 

EXAMPLE 

Hair containing 90% white hair is coloured by suc 
cessively applying two compositions with an intermedi 
ate rinse. 
The hair is impregnated for 15 minutes with the gel of 

composition (A) which follows: 

5-ethoxy-4-hydroxy-2-methylindole 0.5 g 
potassium iodide 0.5 g 
ethyl alcohol 100 g 
hydroxypropylguar sold under the name 1.0 g 
Jaguar HP 60 by the Meyhall company 
glycoside alkyl ether sold at a 5.0 g AS 
concentration of 60% AS under the 
name Triton CG 110 by the Seppic 
company 
spontaneous pH: 6.5 
water qs 100.0 g 

The hair is drained and rinsed with water, then a 12.5 
volume hydrogen peroxide solution at a pH of 3 is ap 
plied, massaging the hair for 5 minutes. 

After rinsing with water and drying, a light matt 
ash-blond colour is obtained. 
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EXAMPLE 2 

Hair containing 90% white hair is coloured by apply 
ing the following composition for 15 minutes: 

4-hydroxy-5-methoxy-2-methylindole 0.62 g 
ethylene glycol monobutyl ether 10.0 g 
triethanolamine: qs pH 8 
water qs 100.0 g 

After rinsing with water and drying, a medium pearly 
grey-beige is obtained which is reinforced with further 
applications. Thus, a fairly intense mauve ash-blond is 
obtained on the second application. 

EXAMPLE 3 

Hair containing 90% white hair is coloured by suc 
cessively applying two compositions with an intermedi 
ate rinse. 
The hair is impregnated for 5 minutes with the fol 

lowing composition: 

1.0 g 
0.3 g AS 

copper sulphate with 5 molecules of water 
sodium lauryl ether sulphate ethoxylated 
with 2 moles of ethylene oxide 
very high moleular weight carboxyvinyl 
polymer sold under the name Carbopol 
934 by the Goodrich Chemical company 
monoethanolamine: qs pH 9.5 
water qs 

0.5 g AS 

100.0 g 

The hair is drained and rinsed with water, then the 
following composition is applied for 5 minutes: 

6-hydroxy-7-methoxyindole 0.83 g 
ethylene glycol monobutyl ether 16.7 g 
triethanolamine: qs pH 8.7 
water qs 1000 g 

After rinsing with water and drying, a matt ash-blond 
colour is obtained. 

EXAMPLE 4 

Hair containing 90% white hair is coloured by suc 
cessively applying two compositions with an intermedi 
ate rinse. 
The hair is impregnated for 15 minutes with the gel of 

composition (A) which follows: 

4-hydroxy-5-ethoxyindole 1.0 g 
potassium iodide 1.0 g 
ethyl alcohol 100 g 
hydroxypropylguar sold under the name 1.0 g 
Jaguar HP 60 by the Meyhall company 
glycoside alkyl ether sold at a concen- 5.0 g AS 
tration of 60% AS under the name 
Triton CG 110 by the Seppic company 
spontaneous pH: 6.4 
water qs 100.0 g 

The hair is drained and rinsed with water, then a 12.5 
volume solution of hydrogen peroxide at a pH of 3 is 
applied, massaging the hair for 5 minutes. 

After rinsing with water, a purple colour of medium 
intensity is obtained. 
On permanent-waved hair containing 90% white hair 

a more powerful purple colour is obtained. 
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EXAMPLE 5 

Hair containing 90% white hair is coloured by suc 
cessively applying two compositions with an intermedi 
ate rinse. 
The hair is impregnated for 5 minutes with the fol 

lowing composition: 

copper sulphate with 5 molecules of water 0.25 g 
sodium lauryl ether sulphate ethoxylated 0.3 g AS 
with 2 moles of ethylene oxide 
very high molecular weight carboxyvinyl 0.5 g AS 
polymer sold under the name Carbopol 
934 by the Goodrich Chemical company 
monoethanolamine: qs pH 9.5 
water qs 100.0 g 

The hair is drained and rinsed with water and then 
the following composition is applied for 5 minutes: 

4-hydroxy-5-methoxyindole 0.62 g 
ethylene glycol monobutyl ether 10.0 g 
triethanolamine: qs pH 8 
water qs 100.0 g 

After rinsing with water and drying an intense mauve 
colour is obtained. 

EXAMPLE 6 

Permanent-waved hair containing 90% white hair is 
coloured by applying the following composition for 20 
minutes: 

4-hydroxy-5-methoxy-2-methylindole 0.5 g 
ethylene glycol monobutyl ether 25.0 g 
monoethanolamine: qs pH 10.2 
water qs 100.0 g 

After rinsing with water and drying, a pearly ash 
blond colour is obtained which is reinforced with fur 
ther applications. 

EXAMPLE 7 

Hair containing 90% white hair is coloured by suc 
cessively applying two compositions with an intermedi 
ate rinse. 
The hair is impregnated for 15 minutes with the gel of 

composition (A) which follows: 

4-hydroxy-5-methoxyindole 0.5 g 
potassium iodide 0.5 g 
ethyl alcohol i0.0 g 
hydroxypropylguar sold under the name 1.0 g 
Jaguar HP 60 by the Meyhall company 
glycoside alkyl ether sold at a concen- 5.0 g AS 
tration of 60% AS under the name 
Triton CG 10 by the Seppic company 
spontaneous pH: 6.7 
water qs 100.0 g 

The hair is drained and rinsed with water, then a 12.5 
volume hydrogen peroxide solution at a pH of 3 is ap 
plied, massaging the hair, for 5 minutes. 

After rinsing with water and drying, a powerful pur 
ple colour is obtained. 
At a pH which is controlled at a value of 8.5 with 

triethanolamine, the colour is a slightly lighter purple 
than at the spontaneous pH. 
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EXAMPLE 8 

Permanent-waved hair containing 90% white hair is 
coloured by successively applying two compositions 
with an intermediate rinse. 
The hair is impregnated for 15 minutes with the solu 

tion of composition (A) which follows: 

6-hydroxy-7-methoxyindole 1.0 g 
potassium iodide 1.0 g 
ethyl alcohol 100 g 
nonylphenol ethoxylated with 9 moles of 10.0 g 
ethylene oxide sold by the Henkel company 
under the name Sinnopal NP 9 
citric acid: qs pH 4 
water qs 1000 g 

The hair is drained and rinsed with water, then a 12.5 
volume solution of hydrogen peroxide at a pH of 3 is 
applied, massaging the hair, for 5 minutes. 

After rinsing with water and drying a light golden 
coppery blond colour is obtained. 

EXAMPLE 9 

Hair containing 90% white hair is coloured by suc 
cessively applying two compositions with an intermedi 
ate rinse. 
The hair is impregnated for 5 minutes with the foll 

lowing composition: 

copper sulphate with 5 molecules of water 1.0 g 
sodium lauryl ether sulphate ethoxylated 0.3 g AS 
with 2 moles of ethylene oxide 
very high molecular weight carboxyvinyl 0.5 g AS 
polymer sold under the name Carbopol 
934 by the Goodrich Chemical company 
monoethanolamine: qs pH 9.5 
water qs 100.0 g 

The hair is drained and rinsed with water, then the 
following composition is applied for 5 minutes: 

4-hydroxy-5-methoxy-2-methylindole 0.5 g 
ethylene glycol monobutyl ether 25.0 g 
monoethanolamine: qs pH 10.2 
water qs 100.0 g 

After rinsing with water and drying, an intense blue 
ash-blond colour is obtained. 

EXAMPLE 10 

Permanent-waved hair containing 90% white hair is 
coloured by successively applying two compositions 
with an intermediate rinse. 
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The hair is impregnated for 15 minutes with the gel of 55 
composition (A) following: 

4-hydroxy-5-methoxyindole 0.5 g 
5,6-dihydroxyindole 0.3 g 
potassium iodide 0.5 g 
ethyl alcohol 100 g 
hydroxypropylguar sold under the name 1.0 g 
Jaguar HP 60 by the Meyhall company 
glycoside alkyl ether sold at a concen- 5.0 g AS 
tration of 60% AS under the name 
Triton CG 110 by the Seppic company 
spontaneous pH: 6.7 
water qs 1000 g 

65 
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The hair is drained and rinsed with water, then a 12.5 

volume solution of hydrogen peroxide at a pH of 3 is 
applied, massaging the hair, for 5 minutes. 

After rinsing with water and drying, a violet-black 
colour is obtained. 

EXAMPLE 11 

Hair containing 90% white hair is coloured by suc 
cessively applying two compositions with an intermedi 
ate rinse. 
The hair is impregnated for 5 minutes with the fol 

lowing composition: 

copper sulphate with 5 molecules of water 1.0 g 
sodium lauryl ether sulphate ethoxylated 0.3 g AS 
with 2 moles of ethylene oxide 
very high molecular weight carboxyvinyl 0.5 g AS 
polymer sold under the name of Carbopol 
934 by the Goodrich Chemical company 
monoethanolamine: qs pH 9.5 
water qs 1000 g 

The hair is drained and rinsed with water, then the 
following composition is applied for 5 minutes: 

2,3-dimethyl-7-hydroxy-4-methoxyindole 1.0 g 
ethylene glycol monobutyl ether 25.0 g 
triethanolamine: qs pH 8.7 
water qs 1000 g 

After rinsing with water and drying, a pearly mahog 
any blond is obtained. 

EXAMPLE 12 

Permanent-waved hair containing 90% white hair is 
coloured by applying the following composition for 20 
minutes: 

2,3-dimethyl-4-hydroxy-7-methoxyindole 1.0 g 
ethylene glycol monobutyl ether 25.0 g 
triethanolamine: qs pH 8.5 
water qs 100.0 g 

After rinsing with water and drying, a very light 
beige colour is obtained which is reinforced in a very 
progressive manner with further applications. 

EXAMPLE 13 

Permanent-waved hair containing 90% white hair is 
coloured by successively applying two compositions 
with an intermediate rinse. 
The hair is impregnated for 15 minutes with the gel of 

composition (A) following: 

2,3-dimethyl-7-hydroxy-4-methoxyindole 0.25 g 
potassium iodide 0.25 g 
ethyl alcohol 10.0 g 
hydroxypropylguar sold under the name 1.0 g 
Jaguar HP 60 by the Meyhall company 
glycoside alkyl ether sold at a 5.0 g AS 
concentration of 60% AS under the name 
Triton CG 110 by the Seppic company 
spontaneous pH: 6.8 
Water qs 100.0 g 

The hair is drained and rinsed with water then a 12.5 
volume solution of hydrogen peroxide at a pH of 3 is 
applied, massaging the hair, for 5 minutes. 
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After rinsing with water and drying, a light pearly 
blond colour is obtained. 

EXAMPLE 4 

Hair containing 90% white hair is coloured by suc- 5 
cessively applying two compositions with an intermedi 
ate rinse. 
The hair is impregnated for 5 minutes with the fol 

lowing composition: 
O 

copper sulphate with 5 molecules of water 1.0 g 
sodium lauryl ether sulphate ethoxylated 0.3 g AS 
with 2 moles of ether oxide 
very high molecular weight carboxyvinyl 0.5 g AS 
polymer sold under the name Carbopol 15 
934 by the Goodrich Chemical company 
monoethanolamine: qs pH 9.5 
water qs 100.0 g 

The hair is drained and rinsed with water then the 20 
following composition is applied for 5 minutes: 

2,3-dimethyl-4-hydroxy-7-methoxyindole 1.0 g 
ethylene glycol monobutyl ether 25.0 g 
triethanolamine: qs pH 8.5 25 
Water qs 100.0 g 

After rinsing with water and drying, an olive-green 
hue is obtained which can be used to counter ginger 30 
tones. 

EXAMPLE 1.5 

Hair containing 90% white hair is coloured by apply 
ing the following composition for 25 minutes: 35 

2,3-dimethyl-7-hydroxy-4-methoxyindole 1.0 g 
ethylene glycol monobutyl ether 25.0 g 
triethanolamine: qs pH 8.7 
Water qs 100.0 g 40 

After rinsing with water and drying a pearly beige 
blond colour is obtained which is reinforced with fur 
ther applications. 

45 
EXAMPLE 16 

Hair containing 90% white hair is impregnated with 
a composition (A) which follows: 

5O 
Composition (A): 

6-hydroxy-7-methoxyindole 2.5g 
ethano 20.0 g 
water qs 100.0 g 

55 

The spontaneous pH is about 5.8. 
The composition is kept in contact with the hair for 

15 minutes, followed by rinsing with running water and 
draining. 
A composition (B) is then applied which has the fol- 60 

lowing composition: 

Composition (B): 
sodium nitrite 2.5g 65 
hydrochloric acid qs pH = 3 
water qs 100.0 g 

24 
This composition is kept in contact with the hair for 

9 minutes. The hair is then rinsed and washed with a 
shampoo containing 5% sodium lauryl sulphate. A 
highlight the colour of which is dark coppery mahog 
any is thus obtained. 

EXAMPLE 1.7 

Dyeing is carried out in the same manner as in Exam. 
ple 16, using composition (A) which follows: 

Composition (A): 
4-hydroxy-5-ethoxyindole 2.5g 
ethanol 40.0 g 
Water qs 100.0 g 
spontaneous pH = 6. 

Composition (B) is the same as that used in Example 
16. 

In this manner a light golden chestnut colour is ob 
tained on the same hair. 

EXAMPLE 1.8 

Dyeing is carried out as in Example 16, but using as 
composition (A), the following composition: 

Composition (A): 
4-hydroxy-5-methoxyindole 2.5g 
ethanol 500 g 
Water qs 100.0 g 
spontaneous pH = 6. 

A light golden chestnut colour is obtained on the 
hair. 

EXAMPLE 19 

Dyeing is carried out as in Example 16, but using the 
following composition (A): 

Composition (A): 
2,3-dimethyl-7-methoxy-4-hydroxyindole 2.5g 
ethanol 500 g 
Wate qs 100.0g 
spontaneous pH = 6. 

An orangeish colour is obtained on the hair. 
EXAMPLE 2.0 

Dyeing is carried out as in Example 16, but using the 
following composition (A): 

Composition (A): 
2,3-dimethyl-4-methoxy-7-hydroxyindole 2.0 g 
ethanol 30.0 g 
water qs 100.0 g 
spontaneous pH = 5.8 

An orangeish yellow colour is obtained on the hair. 
EXAMPLE 21 

The following tinctorial composition for hair is pre 
pared: 

5,6-dihydroxyindole 0.5 g 
4-hydroxy-5-methoxyindole 0.2 g 
ethyl alcohol 100 g 
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-continued -continued 

xanthan gum sold under the name of 2.0 g 4-hydroxy-5-methoxyindole 0.3 g 
Rhodopol by the Rhone-Poulenc company 3-methyl-5,6-dihydroxyindole 0.5 g 
glycoside alkyl ether sold under the 2.1 g AS 5,6-dihydroxyindole 0.3 g 
name Triton CG 110 by the Seppic company 5 ethyl alcohol 100 g 
tartaric acid 0.3 g guar gun sold under the name 1.0 g 
triethanolami 4.0 Jaguar HP 60 by the Celanese company 

e ol e Ug glycoside alkyl ether sold under the 5.0 g AS 
E. 100.0 name of Triton CG 110 by the Seppic company ene Water qs Ug preservatives qs 

O pH adjusted to 6.7 
a demineralized water qs 100.0 g 

This gel is applied on grey hair containing 90% white Composition (B): 
hair for 10 minutes. sodium periodate 5.0 g 

After rinsing and drying a uniform pearl grey colour hydrochloric acid qs pH 3 
demineralized water qs 100.0 g is obtained which is reinforced on further applications. 

EXAMPLE 22 

The following tinctorial composition for hair is pre 
pared: 

15 

20 
Composition (A): 
2,3-dimethyl-4-methoxy-7-hydroxyindole 0.4g 
5,6-dihydroxyindole 0.25 g 
ethyl alcohol 15.0 g 
nonylphenol containing 9 moles of 4.0 g 
ethylene oxide sold under the name 25 
Cemulsol NP9 by the Rhone-Poulenc company 
triethanolamine: qs pH 7 
demineralized water qs 100.0 g 
Composition (B): 
sodium periodate 5.0 g 
hydrochloric acid: qs pH 3 30 
demineralized water qs 100.0 g 

Composition (A) is applied on grey hair containing 
90% white hair for 20 minutes. 

After rinsing composition (B) is applied for 15 min 
utes. The hair is again rinsed and dried. The hair is then 
dyed in a golden ash-blond hue. 

EXAMPLE 23 
40 

The following tinctorial composition for hair is pre 
pared: 

35 

Composition (A): 
6-hydroxy-7-methoxyindole 0.25 g 45 
5,6-dihydroxyindole 0.15 g 
sodium lauryl ether sulphate containing 3.0 g AS 
2 moles of ethylene oxide sold under the 
name Sactipon 8533 by the Lever company 
ethylene glycol monobutyl ether 8.0 g 
triethanolamine qs pH 6.5 50 
demineralized water qs 100.0 g 
Composition (B): 
sodium periodate 5.0 g 
hydrochloric acid qs pH 3 
demineralized water qs 100.0 g 55 

Composition (A) is applied for 30 minutes on grey 
hair containing 90% white hair. The hair is rinsed and 
then composition (B) is applied for 15 minutes. 

After rinsing again, the hair, which then has a dark 60 
blond colour, is dried. 

EXAMPLE 24 

The following tinctorial composition for hair is pre 
pared: 

- 
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Composition (A): 

Composition (A) is applied on grey hair containing 
90% white hair. After rinsing, at the end of 15 minutes, 
composition (B) is applied for 15 minutes. The hair is 
again rinsed and dried. The hair is coloured a dark 
chestnut hue. 

EXAMPLE 25 

A gel for colouring the skin is prepared as follows: 

4-hydroxy-5-ethoxyindole 0.5 g 
ethyl alcohol 15.0 g 
guar gum sold under the name 1.0 g AS 
Jaguar HP 60 by the Celanese company 
preservative 0.6 g 
triethanolamine qs pH 8.5 
Water qs 1000 g 

This gel is applied on the skin at a rate of 2 mg/cm2. 
An immediate violet colour of fairly great intensity is 
obtained, which does not develop 1 hour and 5 hours 
after application. 

EXAMPLE 26 

The following tinctorial composition for furs is pre 
pared: 

4-hydroxy-5-methoxyindole 1.0 g 
diethylene qlycol monobutyl ether 5.0 g 
nonylphenol containing 9 moles of 3.75 g 
ethylene oxide sold under the name 
Sinnopal NP9 by the Henkel company 
sodium lauryl ether sulphate 1.5 g AS 
containing 2 moles of ethylene oxide 
sold under the name Sactipon by the 
Lever company 
copra diethanolamide sold under the 0.75 g 
name of Comperlan KD by the Henkel company 
triethanolamine qs pH 4.2 
demineralized water qs 100.0 g 

Hairs of the following animal species: 
fox (white portion of the tail) 
marmot (grey portion of the tail) 
brown bison 

are immersed in this composition for 15 minutes. 
After rinsing, these hairs are immersed in a 20 volume 

solution of hydrogen peroxide at pH 3 for 3 minutes. 
After rinsing and drying in air, the following colours 

are obtained: 
fox: intense violet 
marmot: smoked violet 
bison: deep black. 
We claim: 
1. 4-hydroxy-5-methoxyindole. 
2.5-ethoxy-4-hydroxy-2-methylindole. 


